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Abstract 
The objective of this research is to investigate the behavior of Greek drivers with respect to their parking behavior 
through a staged approach. Available data collected from previous traffic studies was augmented with data collected 
by the authors for the year 2010, thus establishing different time periods and allowing comparisons over time (besides 
among the survey locations). First, at the national level, illegal parking behavior is examined in six Greek cities. 
Specifically, three of these cities are placed in Athens and the other three are smaller Greek cities. Second, the 
evolution of controlled parking systems in Athens is investigated by analyzing available data (as well as data collected 
within the scope of this study) and observing the change of parking characteristics, compliance and enforcement level.  
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1. Introduction 
The role of parking spaces in the transportation system is vital. Each vehicle making a trip needs a 
parking space at its origin and destination, regardless of the parameters defining the trip. Various systems 
of managing and controlling parking have been applied since the beginning of the 19th century worldwide. 
In Greece, many controlled parking systems have come into force during the past decades. Thus, it was 
found interesting to examine Greek drivers behavior toward parking, as well as to study the evolution of 
the most recent controlled parking system that exists in Athens since 2006. 
According to Sykes et al. (2010), the percentage of vehicles searching for a parking space is 26% of the 
total traffic volume in Manhattan and 45% in Brooklyn. Moreover, when studying the impact of parking 
guidance systems in three cities (Nieuwegfein–Holland, Rochdale–England, Tapakuna–New Zealand), 
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they were found to lead in reduction of traffic congestion and queues, even if only a small percentage of 
drivers followed the instructions given.  
Gerrard et al. (2001) studied the impact of parking measures (working place levies, road user charges) 
on companies of three cities in Great Britain, as well as the significance of the availability of parking 
spaces for the staff, when considering changing the location of the company. The first factor affecting the 
choice of the new location was the connection with the road network (16%) and the second was the 
availability of parking for the staff (15%). As mentioned by Marsden (2006), until the year 2030, it is 
expected that the number of vehicles in Great Britain will increase from 27,000,000 to 39,000,000 and the 
2,800,000 of them will be parked on the streets. According to the predictions of RAC (Royal Automobile 
Foundation) and estimating that each vehicle parked on the street needs approximately 5m of length, there 
will be a need for 14,000km of curbs to park these new cars. Given that the length of curbs will not 
change, it is concluded that this situation could lead to major problem if the parking policies are not 
managed drastically. 
The objective of this research is to investigate the behavior of Greek drivers with respect to their 
parking behavior through a staged approach. Available data collected from previous traffic studies was 
augmented with data collected by the authors for the year 2010, thus establishing different time periods 
and allowing comparisons over time (besides among the survey locations). First, at the national level, 
illegal parking behavior is examined in six Greek cities. Specifically, three of these cities are placed in 
Athens and the other three are smaller Greek cities. Second, the evolution of controlled parking systems in 
Athens is investigated by analyzing available data (as well as data collected within the scope of this study) 
and observing the change of parking characteristics, compliance and enforcement level. 
The remainder of this paper is structured as follows. Section 2 provides background information 
focusing on the factors affecting parking decisions. Section 3 presents the analysis of the parking 
characteristics of different regions in Greece, while Section 4 provides an analysis of two controlled 
parking systems in Athens. Section 5 concludes the paper. 
2. Background 
Income and car ownership are factors that directly affect the demand for parking. Car ownership in 
Greece has risen over 200% since 1991, deteriorating the parking situation since the available space on the 
roads has at best remained unchanged. The construction of public and private parking spaces has been 
developing slowly and cannot resolve the problem of parking in the long term. Working hours and 
entertainment habits also affect parking behavior. Balcombe and York (1993) examined the parking 
behavior in various British cities and recorded the reaction of residents to a possible increase of traffic 
congestion and, consequently, to parking problems in their area of residence. The most common reactions 
were to change the place of residence or to rent a parking space.  
In Greek cities the walking distance (from departure/destination point to the parked car) is greater in 
areas with diverse land uses compared to areas of residence, according to a survey by ‘Attiko Metro’ 
(2000), varying from 22m (Heraklion, residence of low density) to 156m (Athens, diverse land uses of 
high density). A study of the period 1960-1968 in 111 American cities (TCRP, 2003) shows that people 
who parked for more than 5 hours, walk 128m-274m to reach the Central Business District (CBD). This 
distance is increasing as the city population increases. All these can be related to the existence of a parking 
space/area near the destination. Marsden (2006) referring to Shiftan (2002) presents the time of walking in 
Haifa, city of Israel, from a parked vehicle to the CBD. Considering an average walking speed of 5 km/h, 
these numbers can be translated into the following distances: 47% walk up to 5 min (400 m), 39% walk 5-
10 min (400m – 800m) and 14% walk more than 11 min (800m). Finally, according to Rye et al. (2006), at 
Edinburg, 28% - 42% of people parking outside the controlled parking area are employees (as derives from 
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arrival and departure time); it is noted that this distance corresponds to 20 min – 25 min (1600m – 2000m). 
The acceptable walking distance, is found to vary, depending on the trip purpose, the area’s characteristics 
and land use, the population and the existing parking systems. 
The use of a garage/parking area could be limited if the access streets cannot serve the vehicles arriving 
and departing during rush hours within a reasonable timeframe. This could occur if a great number of cars 
depart from a garage simultaneously, creating a traffic volume that cannot be absorbed by the surrounding 
streets and is a reason why special traffic arrangements are often required on special events’ occasion. 
Likewise, the location of a parking area is important, as it defines the proximity/walking distances to 
various destinations. 
Moreover, the distribution of land uses affects the degree to which an area is visited and affects the 
demand for parking supply, as well as the daily distribution of this demand. Marsden (2006) studies 
existing and hypothetical parking policies and makes a clear distinction between three trip purposes: work 
(CBD), shopping/entertainment, home. By examining the tendencies on a modification of parking policies, 
it is concluded that travellers attribute high value to walking distance and parking cost, prefer walking a 
greater distance in order to park free of charge, possibly creating spill-over effects and have a greater range 
of alternatives than employees when the trip purpose is for shopping/recreation. 
The density of the buildings affects parking behaviour as areas with low density usually are not served 
by regular and frequent transportation systems and the walking distance between various destinations is 
greater. Also, data from the RAC Foundation (2004), reveal that in London, compared to other British 
cities, 42% park their cars on the street during the night, 40% at a private parking and 15% elsewhere. The 
respective figures for urban cities are 24%, 48% and 24% and for rural cities 12%, 55% and 24%. 
According to Rowe et al. (2010), when the level of service of all alternative means of transportation is 
high, the demand for parking is reduced. Such means could be the public transport system (provided it 
serves the desired destinations), a taxi service, bicycle, walking or car-pooling. It has also been examined 
that when the authorities considered applying a parking policy that favours residential parking, the visitors 
working in the affected area will prefer using alternative means in order to reach their work place 
(Hartmut, 1991). Similar principles apply within parking garages, where users want to be guided easily and 
quickly to the best available parking space, something that can be achieved with the correct traffic 
circulation design of the garage and the efficient management during special events. As mentioned by 
Debell (2009), the authorities at Nottingham confronted a great problem when queues were formed outside 
a Tram&Ride parking station during rush hours. This problem was solved by the implementation of an 
integrated parking plan, together with the placement of Variable Message Signs that informed the drivers 
of the available parking places’ capacity and guided them accordingly. 
The fee and the demand at a parking area/garage are directly related to each other, as well as to the 
parking location, the existence of alternative means of transportation nearby and the possibility of on-street 
parking free of charge. Feng and Ye (2008) performed a study in order to forecast and evaluate the 
promotion of traffic demand management policies in Shanghai. It was found that 67.1% of the respondents 
would abandon their car and switch to public transport if the parking fee increased to 1€ (10¥). 
Finally, parking characteristics are affected by the way parking regulations are enforced by the 
responsible authorities. According to Shoup (2004), every parking management policy is meaningless, 
unless it is accompanied by correct implementation and strict enforcement. People are considered to act 
rationally and not ethically when considering whether to pay or not for parking: in general they will first 
consider the probability of being given a fine and the amount of a fine, and only if this expectation 
calculation exceeds the parking fee they will prefer to pay for parking. This fact stresses out the 
importance of the right and strict enforcement that, combined with a reasonable parking fee structure, will 
make people comply to a controlled parking system. 
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3. Parking characteristics analysis  
In this section, illegal parking in six Greek cities is analysed. No controlled parking system applies in 
these areas;,i.e. parking is free of charge. Three of these (Marousi, Nea Ionia, and Tavros) are large, urban 
cities within the Athens conurbation, while the other three (Nafplion, Ierapetra and Kos) are smaller 
provincial cities. Table 1 summarises the main and secondary land uses of each examined area. Parking 
data for these cities is available from traffic studies performed in the last 7 years. 
The parking accumulation diagrams of the six cities were studied and compared. When examining these 
diagrams it is possible to observe the hourly demand for parking supply, as well as its fluctuation 
throughout the study period (usually 06:00 – 22:00).  There are separate data for legal and illegal parking. 
Therefore, it is possible to compare the fluctuations of these behaviours directly.   
It was considered useful to group some of the data: The data for Ierapetra and Kos are presented 
together, as these two cities are both tourist destinations. In the case of Ierapetra, a comparison between the 
summer period and the winter period is also presented. For Nafplion, three different weekdays are 
observed (Friday, Saturday, and Sunday). Finally, as far as the three big cities with urban train stations 
(Marousi, Nea Ionia and Tavros) are concerned, they are examined in two levels. First, for Marousi and 
Tavros there were data for an area near the train station, as well as for an area farther away, where 
residence is more prevalent; therefore a comparison between these two different types of land use is 
presented. Furthermore, the three (comparable) areas of these cities with the urban train station are 
examined together. 
Table 1. Main and secondary land uses for the six examined cities 
CITY PRIMARY LAND USES SECONDARY LAND USES COMMENTS 
Marousi Residential, commercial/services  
Two examined areas: One that 
includes an urban train station and one 
that is mostly residential / commercial 
Nea Ionia Residential, commercial/services  
The examined area includes an 
urban train station 
Tavros Residential Commercial/services 
Two areas are examined: One that 
includes an urban train station and one 
that is mainly residential.
Nafplion Residential Commercial/services 
Available data for three days: 
Friday, Saturday and Sunday. 
Ierapetra Residential, commercial/services  
Touristic region (in Crete island). 
Available data for summer and winter 
period. 
Kos Residential, commercial/services  Touristic region (island) 
3.1. Ierapetra, Kos and Nafplion 
Figure 1 presents the available data of parking accumulation diagrams for the three examined cities. 
Parking is free of charge in these cities. At Ierapetra, during the winter period, the demand for parking 
supply increases by 16% for legal and 31% for illegal parking. Moreover, during the winter period, illegal 
parking raises more than legal parking, especially in the evening. These can be attributed to the fact that 
during the summer, many residents are on vacation and therefore their car use decreases. The morning 
presence that also indicates the existence of residents is higher at the winter. Finally, the time periods with 
the highest demand change from summer (10:00-13:00 and 19:00-20:00) to winter (09:00-13:00 and 
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18:00-20:00), due to the high temperatures that occur during the summertime. At Kos, illegal parking is 
constantly higher than legal, even when the legal parking spaces have not been saturated. The periods with 
the highest demand for parking (10:00-12:00 and 18:00-20:00) coincide with commercial activity. At 
Nafplion, illegal parking is much higher than legal, every examined day. Generally, it is evident that 
during the noon, the demand decreases, something that can be connected with the habit of people in rural 
areas to have a break during these hours (this however does not seem to happen in urban areas, as is shown 
afterwards).  
It is evident that even in situations where there are legal parking spaces available (sometimes more than 
30%), many drivers prefer to park illegally. For example, in Kos at 12:00noon only 67% of the parking 
spaces are occupied, while illegal parking has reached its peak. This is a phenomenon that could be linked 
to the tendency of people to park as close as possible to their destination, regardless of whether they park 
legally or illegally. Naturally, this also signifies the very low level of enforcement of parking in Greek 
cities. This is often further stressed in smaller cities where policemen may even know the violators 
personally. 
Legal parking I llegal parking 
0%
20%
40%
60%
80%
100% 
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour 
Kos - Summer 
0% 
20% 
40% 
60% 
80% 
100% 
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
A
cc
um
ul
at
io
n 
Hour 
Ierapetra - Winter 
0% 
20%
40%
60%
80%
100%
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour 
Ierapetra - Summer 
0% 
20% 
40% 
60% 
80% 
100%
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour 
Nafplion - Sunday 
0%
20%
40%
60%
80%
100%
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour 
Nafplion - Saturday 
0% 
20% 
40% 
60% 
80% 
100% 
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
A
cc
um
ul
at
io
n 
Hour 
Nafplion - Friday 
Fig. 1. Parking accumulation 
3.2. Marousi, Tavros and Nea Ionia 
Figure 2 presents the available data of parking accumulation diagrams for the three examined cities. 
The demand for parking (free of charge) is high throughout the day at all three stations. People who use the 
train to go to their workplace park their car near the station from the morning (07:00-08:30) until the 
evening (19:00-20:00). People who come to shop visit these areas from 09:00 to 15:00 or from 17:00 to 
21:00 when the stores are open. Both uses are observed here: at Marousi and Nea Ionia the average 
parking duration of 1 hour (20%-35%) is the most frequent (revealing commercial uses), while the parking 
durations between 7 to 9 hours are also common (5%-6%). It is observed that a small decrease takes place 
at 15:00 but it is not as intense as in rural areas where it reveals a noon break of those cities’ residents. 
Both Tavros’ and Nea Ionia’s parking accumulation diagrams have similar fluctuation characteristics, 
with high demand from the beginning of the day. These areas seem to have more residents parking than the 
area of Marousi, as the morning presence (high accumulation at 06:00) is considerably higher than the one 
at Marousi. When comparing the areas with the train station with the other available areas, it is evident that 
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the neighbourhood near the train station at Marousi has proportionally fewer residents parking than the 
total area of Marousi (concluded by the morning presence data). On the other hand, Tavros’ train station 
area seems to have more residents parking than the second area. It would be useful to have more detailed, 
localized information about the income and car ownership at these two areas, as the first one includes 
many apartment buildings, whereas the second one includes mainly social housing blocks (associated with 
low income/car ownership, thus low morning presence of cars) and some warehouses. 
Finally, the illegal parking behaviour is rational, as it seems to rise when the whole system is saturated. 
This applies to all the examined areas and indicates the need for more parking supply or an overuse of the 
car, in contrast with the personal habit to park as close to the destination as possible (regardless of the 
parking regulations) that was observed at the smaller cities. 
0%
20% 
40% 
60% 
80% 
100% 
6:
00
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour 
Nea Ionia 
0%
20% 
40% 
60% 
80% 
100% 
6:
00
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour 
Tavros 
0%
20% 
40% 
60% 
80% 
100% 
6:
00
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
Hour
Tavros - Train Station 
0% 
20% 
40% 
60% 
80% 
100% 
6:
00
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0A
cc
um
ul
at
io
n 
Hour 
Marousi 
0%
20% 
40% 
60% 
80% 
100% 
6:
00
8:
00
10
:0
0
12
:0
0
14
:0
0
16
:0
0
18
:0
0
20
:0
0
A
cc
um
ul
at
io
n 
Hour 
Marousi - Train Station 
Legal parking 
I llegal parking 
Fig. 2 Parking accumulation 
4. Controlled parking analysis 
The evolution of the controlled parking system is studied in two parts of downtown Athens: Kolonaki 
and Goudi. The system was put in force in 2006 at Kolonaki and in 2010 at Goudi. The available data were 
the parking characteristics (the same characteristic route was followed in 2008 and 2010 in order to have 
comparable data), the accumulation diagrams and the enforcement/compliance data. An important index 
that is examined is the parking turnover: this figure shows how many times per day a parking space is 
used. In controlled parking systems, the parking turnover is desired to be high at visitors’ parking spaces, 
and is expected to be low at residents’ parking spaces. This index is also related to the parking duration: 
when a parking space is used many times throughout the day it is obvious that the parking duration at that 
space is low.  
When comparing the parking turnover for Kolonaki, shown in Table 2, the residents’ zone seems to 
have remained stable: low parking turnover (1.5 – 2.2 vehicles/space/study time frame) which is rational 
and reveals that the residents park their cars for many hours (long term parking) and use either the public 
means of transportation or a second vehicle they may own (it is noted that the second car is not entitled to 
a residents’ parking permit and in effect does not differentiate from a visitors’ car).  As far as the system 
established on 1996 is concerned, visitors’ parking behaviour is similar for the illegal parking and for the 
controlled parking with maximum duration of 2 hours.  This happens because when the available spaces of 
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short term parking zone are saturated, people prefer to park illegally but near the commercial centre of the 
area, instead of parking at the long term parking zone, which is situated at a greater distance. 
The corresponding data for Goudi (Table 3) reveal a similar behaviour and the controlled parking 
system seems to have had very positive effects at this area: The total parking turnover that was 
considerably low (2.4 vehicles/space/study time frame for legal parking) in 2008, has followed very 
different trends for the residents and the visitors’ zone (with the latter having more than twice the turnover 
than the residents’ zone). Therefore, it is more likely for a visitor to find an available parking space, as a 
high parking turnover is linked to low parking durations and the same spaces are used more times in the 
day servicing more people. In this case the possibility of spillover effects should also be examined, 
because Goudi is situated at the perimeter of the system and this amelioration for Goudi attributing from 
the controlled parking system might have led to deterioration at the neighbouring areas. 
Table 2 Evolution of the parking turnover index at Kolonaki              Table 3 Evolution of the parking turnover index at Goudi 
Residents’ 
Zone 
Visitors’ Zone 
Illegal
parking 
1997 1.5 
Up to 2 
hours 
Up to 8 
hours 
45.3 2.9 
2008 2.2 5.8 4.5 
2010 1.8 5.1 3.2 
The next step is to compare the parking balance at the examined areas. This figure results by 
subtracting the parking demand (both legal and illegal) from the parking supply, thus revealing the parking 
excess or deficit in an area. At Kolonaki the parking balance shows a deterioration as the deficit of parking 
spaces has risen from 10-45 (2008) to 13-70 (2010). Although the same spaces are used frequently, as 
shown by the parking turnover that remained over 5 vehicles/ space/ study time frame, the demand has 
obviously risen significantly. This rise for parking spaces is mainly due to the rise of the illegal parking. At 
Goudi, the parking balance reveals amelioration at the parking situation so big that it raises questions on 
whether it is the controlled parking system that has helped to achieve this or the excess parking demand 
has created spill-over effects at the neighbouring Zografou area. 
 When examining the parking accumulation diagrams, it is concluded that the parking demand at the 
residents’ zone is constantly high, something that can be combined with the high parking duration, 
revealing the fact that residents park their car when they find a parking spot and do not move it unless it is 
necessary. A second car may be their means of transportation in the meantime. At Kolonaki, the 
accumulation for the visitors’ zone changes in the same way for the two time levels, with small 
differences. As it is expected, it starts rising before 09:00 when the stores open. The fact that it remains 
high all day is related to the intense commercial and recreational character of the area. Furthermore, the 
fluctuations between 1997, 2008 and 2010 are not considered significant. A zone that allowed parking for 
a maximum of 8 hours has been found ineffective and not included in the system of 2008. Nevertheless, 
the system that exists nowadays seems to function more satisfactorily.  
Combining the compliance and enforcement data shown at Figure 4, it can be assumed that people who 
park within the controlled parking spaces tend to comply more with the system over the course of time 
whereas the compliance has decreased for the illegally parked vehicles. Moreover the enforcement is low 
and although the municipal police are entitled to give fines for vehicles parked in illegal spots, as well as 
for not complying with the system (i.e. parked in a controlled parking spot but with no or expired ticket), 
they tend to supervise only the vehicles parked within the controlled parking spaces, thus allowing the 
 Legal parking 
Illegal
parking 
2008 2.4 3.0 
2010 
Residents’ Zone Visitors’ Zone 
2.2 4.8 3.8 
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excess demand to park illegally, suffocating the traffic conditions and creating unsafe conditions for 
pedestrians, and other road users. 
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Fig. 4 Parking accumulation before and after the controlled parking system. 
The enforcement data for Kolonaki and Goudi are summarized in Figure 5. The general picture they 
give is that the enforcement of the system is not adequate. The percentage of non compliant vehicles 
(either legally or illegally parked) at which a parking fine has been given is 1.9%-5.8% for the visitors’ 
zone. Moreover, the relatively high compliance of the illegally parked vehicles (although it has decreased 
over time) shows that a specific way of thinking has been established indicating that if a valid parking card 
is placed on the car it will not be given a fine (even if it is parked next to a traffic light). At Kolonaki the 
residents’ zone has remained saturated and with high compliance. The visitors’ zone is not saturated 
(occupancy varies from 82% to 85% for legal parking and from 46% to 60% for illegal) and the 
compliance level is low (46% - 60%). The enforcement level is low. Moreover, it is noted that illegally 
parked vehicles usually are not given a parking fine and drivers have understood this and prefer to park 
illegally. The same applies for Goudi, where the parking fines for illegally parked vehicles at the residents’ 
zone are negligible and in general the number of fines given is extremely low. 
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Fig. 5 Enforcement of the controlled parking system 
5. Conclusions 
This paper consists of two parts. In the first six Greek cities are examined in order to compare the 
parking characteristics and general behaviour towards parking. Three of these are small provincial cities 
and the others are bigger urban cities with an urban train station. It was found that at the smaller cities the 
habit of the residents to have a lunch break is reflected at the decrease of parking demand during these 
hours. Also, there is a tendency to park as near to the destination as possible, regardless of whether this is a 
legal space or not. At the urban cities, it was found that the presence of the train station raises the demand 
for parking, which can remain high all day and that generally the illegal parking occurs when the legal 
spaces have been saturated, as it is rational to happen. 
In the second part the system of controlled parking in Athens was reviewed through the examination of 
two areas: Kolonaki and Goudi. It was found to have had positive effects at both areas in terms of parking 
turnover and accumulation. At Goudi it may have led to spillover effects to nearby areas but this should be 
studied more extensively. It was also found that the enforcement of the system is almost non-existent, 
creating in this way a tendency to disrespect the system’s regulations and even park illegally since no fine 
will be given. From the study of controlled parking systems in Athens during the past decade, it was found 
necessary for the authorities to establish certain regulations for the controlled parking signs/way of paying/ 
fees etc., so that an integrated system will apply in the future in every municipality that desires to have a 
controlled parking system. 
Generally, the various parking policies are vital nowadays for every developed city regardless its’ size. 
They can contribute greatly in organizing the traffic system of an area and ameliorate the driving 
conditions for the users of the streets. Of, course in order to achieve the success of such measures, the 
relevant enforcement must apply to ensure the compliance to the system. Last but not least, every measure 
concerning the control of the parked vehicles within a city must always be accompanied by an integrated 
mobility plan including an adequate system of public means of transportation (bus, tram, etc.) and 
infrastructures to encourage alternative means of transportation (walking, bicycle etc.). 
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